THE CLAIMS 

What is claimed is: 

1 . A method comprising: 

receiving a broadband radio signal having a plurality of modulation frequencies; 

amplifying the broadband radio signal to drive a laser source to produce an optical 
signal having a plurality of spectral components; 

optically transforming the optical signal to separate the plurality of spectral 
components into a plurality of corresponding photo-detectors; and 

converting the plurality of spectral components into a plurality of separate electronic 
signals corresponding to the plurality of modulation frequencies, 

2. The method of Claim 1 wherein optically transforming the optical signal is accomplished 
by transmitting the optical signal through a diffraction grating. 

3. The method of Claim 1 wherein optically transforming the optical signal is accomplished 
by reflecting the optical signal off a diffraction grating. 

4. The method of Claim 1 wherein said laser source is a vertical cavity surface emitting 
(VCSEL) laser. 

5. The method of Claim 1 wherein said laser source is edge emitting. 
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6. The method of claim 1 further comprising: 

demapping said separate electronic signals corresponding to the plurality of 
modulation frequencies. 

7. The method of claim 6 further comprising: 

deinterleaving said separate electronic signals corresponding to the plurality of 
modulation frequencies. 

8. The method of claim 1 wherein the broadband radio signal is an ultra wideband radio 
signal. 

9. The method of claim 8 further comprising Fourier transforming the optical signal to 
separate the plurality of spectral components. 

10. A method comprising: 

driving a plurality of laser emitters from a plurality of electronic signals of a plurality 
of modulation frequencies to produce a plurality of optical signals of a plurality of 
spectral components; 

optically inverse transforming the plurality of optical signals into a composite optical 
signal including the plurality of spectral components; 

converting the composite optical signal including the plurality of spectral 
components into a composite electronic signal including the plurality of modulation 

frequencies; and 
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amplifying the composite electronic signal including the plurality of modulation 
frequencies for transmission as an ultra wideband radio signal. 



11. The method of Claim 10 wherein optically inverse transforming the plurality of optical 
signals is accomplished by transmitting the plurality of optical signals through a 
diffraction grating. 



12. The method of Claim 10 wherein optically inverse transforming the plurality of optical 
signals is accomplished by reflecting the plurality of optical signals off a diffraction 
grating. 



13. The method of Claim 10 wherein said plurality of laser emitters are VCSEL. 



14. The method of Claim 10 wherein said plurality of laser emitters are edge emitting. 



15. The method of claim 10 further comprising: 

interleaving and mapping said plurality of electronic signals of the plurality of 
modulation frequencies. 



16. The method of claim 15 further comprising: 

symbol wave shaping and IQ modulating said composite electronic signal including 
the plurality of modulation frequencies. 
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17. A method of claim 10 further comprising transmitting said composite electronic signal 
including the plurality of modulation frequencies as a broadband radio signal. 

18. A method of claim 17 further comprising inverse-Fourier transforming the plurality of 
optical signals. ' 

19. An apparatus comprising: 

an antenna to receive a broadband radio signal having a plurality of modulation 
frequencies; 

a low noise amplifier coupled with the antenna to drive a laser source from the 
broadband radio signal to produce an optical signal having a plurality of spectral 
components; 

a diffraction grating to optically transform the optical signal into the plurality of 
spectral cpmponents; and 

a plurality of photo-detectors to convert the plurality of spectral components into a 
plurality of electronic signals corresponding to the plurality of modulation frequencies. 

20. The apparatus of Claim 19 wherein said transform of the optical signal is accomplished 
by separating the optical signal through the diffraction grating. 

21. The apparatus of Claim 19 wherein said transform of the optical signal is accomphshed 
by reflecting the plurality of optical signals with the diffraction grating. 
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22. The apparatus of Claim 19 wherein said laser source is VCSEL. 



23. The apparatus of Claim 19 wherein said laser source is edge emitting. 

24. The apparatus of Claim 19 wherein the broadband radio signal is an ultra wideband radio 
signal. 

25. The apparatus of Claim 19 wherein the diffraction grating optically transforms the 
optical signal into a plurality of Fourier components. 

26. An apparatus comprising: 

a plurality of coherent laser emitters, a plurality of electronic signals corresponding 
to a plurality of modulation frequencies to drive said plurality of coherent laser emitters 
to produce a plurality of optical signals corresponding to a plurality of spectral 
components; 

a diffraction grating to optically inverse transform the plurality of optical signals into 
a composite optical signal including the plurality of spectral components; 

a photo-detector to convert the composite optical signal including the plurality of 
spectral components into a composite electronic signal including the plurality of 
modulation frequencies; 

an antenna to transmit a broadband radio signal having a plurality of modulation 
frequencies; and 

a high power amplifier coupled with an antenna to amplify the composite electronic 
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signal including the plurality of modulation frequencies for transmission by the antenna 
as said broadband radio signal. 

27. The apparatus of Claim 26 wherein said inverse transform of the plurality of optical 
signals is accomplished by transmitting the plurality of optical signals through the 
diffraction grating. 

28. The apparatus of Claim 26 wherein said inverse transform of the plurality of optical 
signals is accomplished by reflecting the plurality of optical signals with the diffraction 
grating. 

29. The apparatus of Claim 26 wherein said plurality of laser emitters are VCSEL. 

30. The apparatus of Claim 26 wherein said plurality of laser emitters are edge emitting. 

31. The apparatus of Claim 26 wherein the broadband radio signal is an ultra wideband radio 
signal. 

32. The apparatus of Claim 31 wherein the diffraction grating inverse-Fourier transforms the 
plurality of optical signals. 



33. A system comprising: 

an antenna to receive a first broadband radio signal having a plurality of modulation 
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frequencies; 

a low noise amplifier coupled with the antenna to drive a laser source from the first 
ultra wideband radio signal to produce a first optical signal having a plurality of spectral 
components; 

a first diffraction grating to optically transform the first optical signal into the 
plurality of spectral components; and 

a plurality of photo-detectors to convert the plurality of spectral components into a 
first plurality of electronic signals corresponding to the plurality of modulation 
frequencies 

a plurality of coherent laser emitters, a second plurality of electronic signals 
corresponding to the plurality of modulation frequencies to drive said plurality of 
coherent laser emitters to produce a plurality of optical signals corresponding to the 
plurality of spectral components; 

a second diffraction grating to optically inverse transform the plurality of optical 
signals into a second optical signal including the plurality of spectral components; 

a photo-detector to convert the second optical signal including the plurality of 
spectral components into a composite electronic signal including the plurality of 
modulation frequencies; and 

a high power amplifier coupled with an antenna to amplify the composite electronic 
signal including the plurality of modulation frequencies for transmission by the antenna 
as a second broadband radio signal. 



42P15139 



-17- 



34. The system of Claim 33 wherein said transform and inverse transform are accomplished 
by transmitting one or more optical signal through the respective diffraction grating. 

35. The system of Claim 33 wherein said transform and inverse transforms are accomplished 
by reflecting one or more optical signal with the diffraction grating. 

36. The system of Claim 33 wherein said laser source is VCSEL. 

37. The system of Claim 36 wherein said plurality of laser emitters are VCSEL. 

38. The system of Claim 33 wherein said plurality of laser emitters are edge emitting. 

39. The system of Claim 38 wherein said laser source is edge emitting. 

40. The system of Claim 33 wherein the first and second broadband radio signals are ultra 
wideband radio signals. 
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